Natural frequency of Mesh Plane: D. Shuman 9/27/1 1
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Assume a homogeneous mesh of thickness equal to wire diameter. Then equivalent mesh elastic
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Assume we can stretch mesh well past S.S. Yield Stength of 35 ksi and close to Ultimate ( breaking )
Strength.
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natural frequency equation and roots, from Dynamics of Smart Structures, Ranjan Vepa

Proceeding exactly in the case of the thin circular clamped plate and considering the case of a circular
membrane that is stretched 1o a uniform lension over a circular frame and clamped at its periphery, the
associated frequency equation is

. (kR) = 0. (5.80)
The roots of the frequency equation (5.80)
kR =3y, m=1,2 3, ..
for each n may be found numerically. The associated natural frequencies then are
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The values of A, ., are tabulated in Table 5.2. Associated with each of the natural frequencies is a
pattern of nodal lines, which are almost identical 1o those illustrated in Figure 5.3 for the case of a thin
circular plate clamped along the boundary.

The fundamental vibration of a stretched circular membrane is with the circumference as a node. The
ratios of the next two natural frequencies to the fundamental. with circles as the nodal lines, are 2.3
and 3.6. The ratios of the next two natural frequencies to the fundamental. with diameters as the nodal
lines, are 1.59 and 2.14. The ratio of the natural frequency of vibration with one nodal circle and one

Table 5.2 Numerically obtained values of A, m

m n— a | 2 3 4

1 2.405 3.832 5.135 6.379 3.586
2 5.520 3.016 8417 9.760 11.064
3 B.654 10.173 11.620 13.017 14.373

fundamental frequency equation root:  fundamental frequency:
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